Numerous studies have investigated the effects of alcohol on motor processes during rising and declining blood alcohol concentrations (BAC), however, relatively little research has examined the alcohol-induced impairment of cognitive performance on the two limbs of the BAC curve. This experiment administered a neuropsychological test battery to assess the degree to which rising and declining BACs during an acute dose of alcohol impair nine cognitive processes within an individual. In all, 20 healthy male social drinkers (university students) were assigned to one of two groups (n ¼ 10) who received a beverage containing either 0.0 g/kg (placebo) or 0.65 g/kg alcohol and performed the test battery when BAC was increasing and was decreasing. Comparisons of alcohol and placebo groups revealed impairment (slower response and/or increased errors) in seven of the cognitive processes: long-term verbal memory; information processing; declarative memory; inhibitory control; short-term visual memory; long-term visual memory, and visual-spatial working memory. However, some processes were impaired only during rising BACs whereas the impairment of others during declining BACs was evident only by an increase in errors. These results show cognitive tasks performed by an individual are not similarly affected by rising and declining BACs, and call attention to the importance of assessing both speed and accuracy on both limbs of the BAC curve. The particular cognitive processes differentially affected by rising vs declining BACs raised the possibility that acute alcohol intoxication may impair one cerebral hemisphere to a greater degree than the other, and this could be explored by neuroimaging techniques.
INTRODUCTION
Symptoms of intoxication from an acute dose of alcohol are characterized by impaired motor skills as well as cognitive abilities, such as deficits in impulse control, memory, and information processing. The consumption of alcohol typically results in blood alcohol levels that rise swiftly to a peak and then slowly decline. Numerous experiments with animals and humans during the last century have compared the effect of alcohol on motor performance during rising and declining limbs of the blood alcohol curve. These experiments have shown that the impairing effect of a given blood alcohol concentration (BAC) is greater on the rising than on the declining limb of the curve (eg LeBlanc et al, 1975; Mellanby, 1919; Vogel-Sprott and Fillmore, 1993) . This reduction in impairment observed during declining BACs suggests some process of adaptation or habituation may occur during physiological exposure to a dose of alcohol (Kalant et al, 1971) .
Compared to the extensive investigation of the impairment of motor processes on the two limbs of the BAC curve, relatively little research has examined alcohol-induced impairment of cognitive processes during rising and declining BACs. A test of the effects of alcohol on cognition during rising and declining BAC requires relatively short tests, and alternate forms to minimize practice effects. These requirements limit the use of most traditional clinical neuropsychological tests of cognitive function owing to their comparatively long administration time and potential practice effects when tests are repeated. Research in cognition has developed relatively brief computerized tasks to assess specific cognitive processes. These laboratory tasks are suitable for repeatedly testing the effects of an acute dose of alcohol at intervals around the BAC curve, and several have been used for this purpose. The results have usually confirmed the occurrence of impairment during rising BACs, but often find that impairment during declining BACs fail to show the customary reduction observed in motor skill performance. For example, inhibitory control of behavior under an acute dose of alcohol, assessed by a Go-Stop paradigm (Logan, 1994) , has shown a fairly constant degree of impairment on tests during rising and declining BACs in the 50-80 mg/dl range (Fillmore and Vogel-Sprott, 1999; Mulvihill et al, 1997) . Studies in which a drinker performs a motor skill and an informationprocessing task at the same BAC has found drinkers display impairment on both tasks during rising BACs, but only motor skill shows the customary reduction in impairment during declining BACs (Fogarty and Vogel-Sprott, 2002) . Some research also suggests that the display of speed and accuracy on a given cognitive task may have different profiles of impairment under an acute dose of alcohol. Schweizer et al (2004) found information processing by social drinkers was slower and less accurate while BAC rose, but errors remained when BAC began to decline even though the speed of information processing had returned to drug-free levels. Although research on the effects of rising and declining BACs based on a single cognitive task is valuable, it cannot reveal the degree to which various cognitive processes within a given individual are affected during the course of an acute dose of alcohol.
Some computerized test batteries modeled on clinical neuropsychological tests have been developed that allow the assessment of numerous cognitive functions within an individual, but they have rarely been investigated in relation to rising and declining BACs. One exception is research that used multiple versions of two brief computerized neuropsychological tasks to assess cognitive executive functioning during rising and declining BACs (Pihl et al, 2003) . These investigators tested performance at a BAC of 80 mg/dl in different groups of social drinkers during either rising or declining BACs. The results suggested that some cognitive processes entailed in executive functioning might actually be more intensely impaired during declining than rising BACs. Although these findings are potentially important, no drug-free baseline test was administered to show that the groups did not differ before treatment, and testing different groups on each limb of the curve could not control for possible individual differences in the sensitivity to alcohol. Clearer evidence would be obtained using a within-subject experimental design that administers baseline, ascending and descending BAC tests to a group that receives alcohol and one that receives a placebo.
Effects of rising and declining BACs on executive functioning involve cognitive processes associated with neural systems within the prefrontal cortex (Baddeley and Della Sala, 1998; Stuss and Alexander, 2000) . However, it is possible that rising and declining BACs affect a wider range of cognitive processes associated with other brain areas. In addition to specific neuropsychological tests of executive function, computerized test batteries have been developed to assess cognitive functions as a result of brain injury, exposure to toxic substances and concussion. Concussions may affect one or both hemispheres, and cause focal (ie frontal or temporal lobe) or diffuse damage. Some investigators have noted that the symptoms of concussion bear a resemblance to the effects of psychoactive drugs, such as alcohol (Maruff et al, 2001) . One computerized test battery used to assess concussion is ImPACT (Immediate Postconcussion Assessment and Cognitive Testing www. impacttest.com). The tests in ImPACT are modeled on well-known clinical and experimental neuropsychological tests that assess short and long-term visual and verbal memory, inhibitory control, visual-spatial working memory, declarative (explicit) memory, information processing, and immediate working memory. The brief tasks in the ImPACT battery can be administered during rising and declining limbs of the BAC curve, and practice effects are minimized by alternate forms of the tasks created by random variation of task stimuli (Collie and Maruff, 2003) .
The present within-subject experiment uses a neuropsychological test battery to assess the degree to which rising and declining BACs during an acute dose of alcohol affect a gamut of cognitive processes within an individual. Given that the effect of alcohol on motor skills is more disrupting while BACs are rising than declining, it was predicted that cognitive performance on the neuropsychological tasks would show impairment during rising BACs (slower and/or less accurate responding). Our hypothesis was tested by planned comparisons of alcohol and placebo control groups on tests of the tasks during rising BACs. Alcohol effects during the declining phase of the BAC curve were explored by group comparisons.
METHODS

Participants
In all, 20 healthy male social drinkers (mean age 21.8 years, SD ¼ 2.2) participated in the study. They were randomly selected from a large pool of university student volunteers for psychology experiments and were randomly assigned to an alcohol (A) group or a placebo (P) group of equal size (n ¼ 10). All participants reported normal hearing and vision. They were taking no medication and agreed to fast for 4 h and abstain from alcohol 24 h prior to the test session. All participants were asked to refrain from using nicotine, caffeine, and any other over the counter medications prior to the test session. Ethical approval for the project was obtained from the University Office of Research Ethics and all volunteers provided informed consent prior to participating in the study.
Apparatus and Materials
Neuropsychological test battery (ImPACT). This test battery is completed in approximately 20-min and contains tasks that are briefly described below. Table 1 shows the name of each ImPACT task, the associated cognitive processes each purportedly measures and the accompanying dependent variables.
Word discrimination. Participants receive two practice sessions to learn 12 target words that are presented for 750 ms on a computer screen. Short-term verbal memory is immediately tested by presenting 24 words one at a time (ie 12 target words and 12 nontarget words semantically related to the targets). Participants are required to discriminate targets from nontarget words by clicking 'yes' or 'no' buttons on the computer screen. Long-term verbal memory is also tested by administering the same 24 words approximately 20 min later. The percent correct responses are recorded on the immediate and the delayed task.
Design memory. In all, 12 abstract line designs are displayed on a computer monitor for 750 ms and the sequence is presented twice to familiarize participants with the designs. Short-term visual memory is immediately tested by presenting 24 designs, consisting of the 12 target designs and 12 nontarget designs. Designs are presented individually and participants are required to discriminate target from nontarget designs by clicking 'yes' or 'no' buttons on the screen. Long-term visual memory is tested by administering the same 24 designs approximately 20-min later. The percent correct responses are recorded on the immediate and the delayed task.
X's and O's. This task assesses visual-spatial working memory. On each trial, a computer-generated random matrix of X's and O's is presented on the monitor for 1.5 s. The matrix contains three randomly selected X's or O's that are highlighted in yellow. Participants are asked to remember their location while they perform a secondary task (ie left or right click on a mouse to the presentation of a blue square or red circle on the monitor). The secondary task is performed for 30-s and is immediately followed by the X-O matrix with no highlighting. The previously highlighted X's or O's are to be identified via a mouse click, and the participant is allowed to revise the selections until satisfied that they are correct. A test on the task consists of four trials. The percentage of highlighted X's or O's that were correctly identified on a test is recorded.
Symbol matching. Participants are presented with a reference key that associates nine abstract symbols with numbers 1-9. A symbol is presented below this grid and the participant must click the associated number as quickly as possible. Feedback on correct responses is provided by the illumination of the number. A test with the reference key consists of a total of 27 trials and assesses information processing. This test is followed by another 27-trial test that presents the numbers but removes the reference key.
Symbols are presented one at a time and participants are required to click the number that had been associated with the symbol. Thus, participants must remember the previous symbol-number associations in order to recall the appropriate symbol. This no-key task assesses declarative (explicit) memory, which is described as the ability to consciously recall previously learned information (Lezak, 1995) . Response Time (RT) and correct responses are recorded for the key and no-key test.
Color match. A color word (eg RED) is presented on the monitor in either the same colored ink as the word, or in different colored ink (eg green or blue). Participants are instructed to click on the image as quickly as possible only if the word is presented in matching ink (eg RED printed in the color red). A test presents 27 color words. Nine (33%) provide a color word in matching ink and require a response. Percent correct responses to these nine items are recorded as well as the RT of correct responses. The remaining 18 words require inhibition. Errors of commission (ie failures to inhibit responses to mismatched color items) and the RT of errors are recorded. Three letters. This task measures immediate working memory. The computer monitor presents a randomly selected set of three consonants that must be held in working memory for 18-s before participants type the consonants into the computer. To ensure that the consonants are not rehearsed during the 18-s interval, participants are required to engage in a backward counting task (ie clicking on a grid of scrambled numbers 1-25, in backwards order). A test consists of five trials, and the total percentage of correctly identified consonants is recorded.
Personal drinking habits questionnaire. This questionnaire (Vogel-Sprott, 1992) yields three measures of a drinker's current drinking habits: frequency (typical number of drinking occasions per week); typical dose (ml alcohol/kg) per occasion; and duration (time span in hours of a typical drinking occasion). Two additional questionnaire items asked participants if they had ever been convicted for impaired driving and if they had ever experienced any problems due to their drinking. These questions were used to screen out anyone with potential Beverage rating. All participants completed a beverage rating scale (eg Fillmore and Vogel-Sprott, 2000) to report the perceived alcoholic content of their beverages in terms of 344-ml bottles of beer containing 5% alcohol. The scale ranged from 0-10 bottles of beer, in 0.5 bottle increments. The scale was used to assess the credibility of the placebo by determining whether those who received the placebo reported that their beverage contained alcohol.
Procedure
Test sessions were conducted between the hours of 1100 and 1500. Prior to commencing the computerized tests each participant read the task instructions provided to them on the computer screen. The research assistant then reiterated the task requirements and answered any questions regarding the specific tasks. The ImPACT test battery was then administered in order to provide baseline measures of performance prior to any treatment. After baseline testing, participants in the A group were given 0.65 g of ethanol per kilogram of body weight. The dose of alcohol was divided into two drinks containing two parts carbonated fruit-flavored soda and one part alcohol. Participants in the P group received an equivalent per kg volume of the soda, served in two glasses with 5 ml of ethanol floated on the surface of the beverage. To encourage the perception that they were drinking an alcoholic beverage the glasses were sprayed with a 50/50 ethanolwater mixture. The two drinks were served 5 min apart and participants consumed each drink within 1 min. After consuming both drinks, participants rinsed their mouths with water to remove any residual mouth alcohol. They then rested in the laboratory room and read magazines until their tests commenced.
The alcohol-dosing regimen aimed to produce a peak BAC of 100 mg/dl approximately 70-90 min postdrug ingestion. Testing on ImPACT began at 35 and at 95 min after drinking commenced. The two tests were scheduled so that those who received alcohol would have ascending BACs during the test that commenced at 35 min. The test beginning at 95 min ensured that it occurred during the descending phase of the blood alcohol curve. BACs were obtained at 32, 60, 82, 92, and 120 min after drinking started and were measured from breath samples by an Intoxilyzer, Model S-D2 (CMI Inc., Owensboro, KY). Participants who received the placebo also provided breath samples at those times, ostensibly to measure their BAC. The session concluded at 120 min postdrinking. Participants then completed the beverage rating scale, received a snack and remained at leisure in the laboratory until their BAC fell to 30 mg/100 ml. At this time, they were paid and debriefed.
Data Analyses
Each measure of performance on a task was analyzed separately by an overall 2 Group (placebo, alcohol) Â 3 Test (baseline, ascending, descending) Analysis of Variance (ANOVA). Planned group comparisons tested the prediction that the A group would be impaired on the test during ascending BACs and between group comparisons served to explore alcohol effects during descending BACs.
RESULTS
Procedural Checks
Independent t-tests comparing groups on each drinking habit measure obtained no significant group differences (p's40.70). The sample (N ¼ 20) reported a mean weekly drinking frequency of 1.98 (SD ¼ 1.23). The mean duration of a drinking occasion was 4.00 h (SD ¼ 1.30) and the mean dose per occasion was 1.13 ml/kg (SD ¼ 0.44). For a 75-kg person, the mean dose and duration of drinking approximates the consumption of 2.4 bottles (344 ml) of 5% alcohol beer over a 2-h period. The National Institute on Alcohol Abuse and Alcoholism (NIAAA) National Advisory Council has defined binge drinking as the consumption of five or more drinks within 2 h for men, as this rate of consumption is estimated to result in a BAC of at least 80 mg/100 ml (NIAAA, 2004) .
Participants in the P group had no detectable BACs. At 32 min after drinking began (ie just prior to the first treatment test) the mean BAC of those in the A group was 81 mg/dl (SD ¼ 33 mg/dl). When the test concluded at 60 min, BAC had risen to 93 mg/dl (SD ¼ 21 mg/dl). A mean peak BAC of 96 mg/dl (SD ¼ 25 mg/dl) occurred at 82 min. At 92 min BAC had fallen to 86 mg/dl (SD ¼ 18 mg/dl), and it had declined further, to 79 mg/dl (SD ¼ 16 mg/dl) at 120 min postdrinking.
No participant who received a placebo rated the alcohol in his drinks as zero. Thus, the placebo appeared to be credible. The mean rating in the P group was equivalent to 1.86 (SD ¼ 1.35) bottles of 5% beer and for the A group it was equivalent to 4.84 (SD ¼ 1.4).
Comparisons of the A and P groups on the baseline test of each task obtained no significant effects (p's40.18). These results showed that the performance of the two groups did not differ prior to any treatment. Thus, because prime interest attaches to the differences between alcohol and placebo groups during the ascending and descending limb of the BAC curve, group comparisons are only reported for these two treatment tests.
Treatment Effects
Group mean scores on the three tests of all tasks are presented in Table 2 Figure 1b . Planned comparisons showed that the groups did not differ on the test during ascending BACs (p ¼ 0.50). However, the A group was less accurate than the P group on the test during descending BACs (t 18 ¼ 2.18, p ¼ 0.043).
Long-term visual memory. A 2 Group Â 3 Test ANOVA of % correct responses on Delayed Design Memory revealed a main effect of Test (F 2,36 ¼ 3.31, p ¼ 0.048). The mean % correct responses tended to decline progressively over the three tests, from 85% on the baseline test, to 81% on the ascending test, and 79% on the descending test. Planned comparisons detected no significant group differences on the ascending BAC test (p ¼ 0.479). The A group was less accurate than the P group on the descending test, but this difference was only marginally significant (p ¼ 0.08).
Visual-spatial working memory. Computer malfunction caused the loss of measures of correct responses for three participants in the A group and five in the P group. Independent t-tests of the % correct responses of the groups on each test showed no significant group differences during ascending BAC (p's40.18). However, the A group was significantly less accurate during declining BACs (t 7 ¼ 3.73, po0.007), and displayed a mean of 71% correct responses as compared with a mean of 92% in the P group. The group means on each test are plotted in Figure 2a .
Information processing. A 2 Group Â 3 Test ANOVA of RT on Symbol matching with a reference key yielded a significant Group Â Test interaction (F 2,36 ¼ 3.44, p ¼ 0.043). Figure 2b illustrates the interaction. Planned comparisons showed that the RT of the A group during ascending BACs was significantly slower than the P group (t 18 ¼ 1.87, po0.039), and they did not differ during descending BACs (p40.42). A 2 Group Â 3 Test ANOVA of % correct responses obtained no significant effects (p's40.29) and group comparisons also detected no differences on ascending or descending BAC tests (p's40.34). Accuracy in both groups was very high, and the sample (N ¼ 20) mean % correct responses per test was 99.5 (SD ¼ 0.006).
Declarative (explicit) memory. A 2 Group Â 3 Test ANOVA of the RT when Symbol Matching was performed with no reference key obtained a main effect of Test (F 2,36 ¼ 3.26, p ¼ 0.05) and a marginally significant Group Â Test interaction (F 2,36 ¼ 2.54, p ¼ 0.09). The group mean RT on each test, presented in Figure 3a , shows the RT of the A group was slower than the P group on the test during ascending BACs, (t 18 ¼ 2.67, po0.008). Group differences were not significant on the descending BAC test (p40.55).
The 2 Group Â 3 Test ANOVA of % correct responses obtained main effects of Group (F 1,18 ¼ 4.73, p ¼ 0.043) and Test (F 2,36 ¼ 3.34, p ¼ 0.047). Group means on each test are plotted in Figure 3b . As predicted, the A group during ascending BACs displayed fewer correct responses than the P group (t 18 ¼ 1.85, po0.04). The A group was also less accurate during descending BACs, but group differences only approached significance (p ¼ 0.057).
Inhibitory control. Both groups responded correctly to 99.9% of the nine images presenting a color word in matching ink. In contrast, the 2 Group Â 3 Test ANOVA of the RT of these correct responses obtained a main effect of Test (F 2,36 ¼ 5.22, p ¼ 0.01) as well as a Test Â Group interaction that approached significance (F 2,36 ¼ 3.13, p ¼ 0.056). The mean RT of the A and P groups on each test is presented in Figure 4a . Planned comparisons showed that the A group responded more slowly while BACs were ascending (t 18 ¼ 2.02, po0.03). The A group also responded more slowly during descending BACs, although this difference was not significant (p40.23).
Commission errors represented failures to inhibit responses to mismatched color words and ink. An ANOVA of errors was not justified because the P group displayed no errors on the descending BAC test. Thus, a w 2 analysis of the errors using the Fisher exact test for a 2 Â 2 table was applied (Fisher, 1954) . Analyses of the number of errors in each group on each test showed the A group displayed more errors than the P group while BAC was descending (po0.03). The errors in the groups did not differ during ascending BACs (p's40.26). Group mean % commission errors on each test are shown in Figure 4b . The RT of commission errors could only be recorded for those who failed to inhibit their response, and no RT was obtained from the P group on the descending test. The RT of groups while BAC was ascending did not differ significantly (p's40.29).
Immediate working memory. A 2 Group Â 3 Test ANOVA of the percentage of correct three letter responses obtained no significant effects (p's40.13). Comparisons of the A and P groups detected no significant impairment in the A group on tests during ascending and descending BACs. The combined groups displayed 87% correct responses on the ascending BAC test and 91% on the descending BAC test.
DISCUSSION
The present within-subject experiment administered a neuropsychological concussion test battery to assess the impairing effect of an acute dose of alcohol on nine different cognitive processes during rising and declining BACs. Comparisons of alcohol and placebo groups revealed impairment (slower response and/or increased errors) in seven of the nine processes. Table 2 shows the hypothesis that rising BACs impair cognitive performance was confirmed for four cognitive processes (long-term verbal memory, information processing, declarative memory and inhibitory control), and three other processes were impaired only on tests during declining BACs (short-term visual memory, long-term visual memory and visual-spatial working memory). The two remaining processes (shortterm verbal memory and immediate working memory) revealed no significant effects of alcohol. The effect of alcohol on these processes may have been more subtle than the concussion symptoms which the tasks were designed to detect. In addition, the test of immediate working memory presented only three items. This is considerably fewer items than the maximum number that can be held on-line by healthy young adults (Kane and Engle, 2002) , and research indicates that alcohol only begins to impair working memory when the number of items is near capacity (Grattan-Miscio and Vogel-Sprott, 2005) . None-the-less, the effects of alcohol on these cognitive processes clearly show that different cognitive tasks performed by a given individual are not affected similarly by rising or by declining BACs.
Alcohol-induced impairment of most processes was revealed by a decrement in performance from baseline as compared to no change under the placebo. However, tests of two processes, illustrated in Figures 2a and 4a , appeared to involve some learning because the performance of the Placebo group improved from baseline whereas the performance of the Alcohol group remained relatively constant. The potential confounding effect of practice on these two processes clouds the interpretation of the impairment shown in the Alcohol group. For example, the benefit of practice might be prevented by alcohol, or practice under alcohol might counteract the drug-induced decrement in performance. Recent research suggests that practice under alcohol may counteract the impairing effects of the drug on an information-processing task (Schweizer et al, 2005) . While this may be the case for some cognitive processes, different cognitive tasks may not be similarly affected.
Even though the neuropsychological battery did not provide measures of RT and errors for all tasks, the results suggested an interesting difference between the two measures in their sensitivity to the effects of declining BACs. Table 2 shows that impairment of cognitive processes during rising BACs was identified by RT and/or errors. In contrast, RT detected no impairment during declining BAC, but errors continued to reveal impairment. Other research has also found errors in cognitive performance may linger or increase during declining BACs even though RT has returned to drug-free levels (Schweizer et al, 2004) . Although evidence for this phenomenon is accumulating, the underlying factors are poorly understood. One interesting possibility has been raised by the analysis of behavioral control under alcohol in terms of the basic processes of response activation and inhibition (Fillmore et al, in press ). It may be that the failure of RT to detect impairment during declining BACs when it is evident in errors may be due to RT being primarily sensitive to activation whereas errors in withholding incorrect responses are more closely related to inhibitory processes. This possibility, as well as the fact that efficient cognitive performance requires both speed and accuracy, indicates that future research on the effect of alcohol on cognitive processes should measure both aspects of performance during rising and declining phases of the BAC curve. Another factor that might contribute to differences in impairment among cognitive tasks during rising and declining BACs is raised by some studies that suggest an acute dose of alcohol may impair one cerebral hemisphere to a greater degree than the other (Lamb and Robertson, 1987; Pihl et al, 2003) . Inspection of our data (Table 2) shows that three cognitive processes (short-and long-term visual memory, and visual-spatial working memory) only revealed impairment during declining BACs, and these processes are putatively associated with right hemisphere processing (Carlesimo et al, 2001; Goldstein et al, 1988) . One other process, long-term verbal memory, which is associated with left hemisphere functioning (Goldstein et al, 1988) , was impaired only during rising BACs. Although these observations are necessarily speculative and require further testing, they suggest that each cerebral hemisphere may be differentially sensitive to rising and declining BACs.
Although mounting evidence indicates that cognitive processes are not similarly affected by rising and declining BACs, the associated underlying neural mechanisms remain unclear. One potentially useful approach to investigate the in vivo effects of acute alcohol intoxication on cognitive performance is neuroimaging. Although many studies have used fMRI and PET imaging techniques to elucidate the neural effects of chronic alcoholism, only a few have addressed the effects of an acute dose of alcohol on cognitive performance (eg Schreckenberger et al, 2004; Vogel-Sprott et al, 2001) . These neuroimaging studies have only assessed cognition in a single domain, such as attention or inhibitory control. Schreckenberger et al (2004) may be the only investigators that aimed to test cognitive performance during rising and declining BACs, but their procedure of using intravenous alcohol resulted in such a rapid rise in BAC that tests could only be administered after peak BACs had occurred. Future neuroimaging research that administers a battery of computerized cognitive tasks, which are linked to a specific brain hemisphere, could explore possible differences between hemispheres in sensitivity to rising and declining BACs.
The results of this current research present new evidence to show that some cognitive processes within an individual are differentially affected by rising and declining BACs. This evidence was obtained from male social drinkers. Additional research would be required to determine if the findings on these cognitive processes also characterize female social drinkers and whether they generalize to more experienced drinkers or to those who drink heavily. The generality of the evidence from the present study also would have to be evaluated by examining the effect of alcohol on other types of cognitive processes in relation to the limb of the BAC curve. What is clear from the current evidence is that an adequate assessment of the effect of a dose of alcohol on cognitive processes must measure both speed and accuracy of performance on each limb of the curve. These behavioral results also set the stage for research using neuroimaging techniques to examine the relation of rising and declining BAC to brain areas when an individual performs different cognitive tasks.
